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        Abstract 
Innovation has been acknowledged as one of the most critical sources of achieving 
and maintaining a sustainable competitive advantage, leading to superior business 
performance. Firms’ ability to innovate is a fundamental organizational capability 
leading to sustainable growth, increased market shares and profitability. The aim of 
this thesis is to investigate the impact of innovation on firms’ performance, by taking 
into account the four innovation types (product, process, organizational, marketing) 
acknowledged by the Oslo Manual, as well different aspects of performance 
(financial, product, innovative, market). In order to do so, a mixed methodological 
approach was conducted, including a survey involving 50 firms operating in the 
Greek aluminium sector, and a relevant case study analysis. According to research 
findings, all four innovation types are correlated with each other, revealing 
innovation’s synergy effects on performance. In addition, it was found that innovation 
types are positively and significantly correlated with all business performance 
measures, supporting that innovation has a positive impact of firm performance. 
Lastly, OLS findings indicated that product and process innovations have a greater 
impact on performance than organizational and marketing ones, a finding further 
verified by the case study analysis. Accordingly, it can be suggested that managers of 
firms operating in the Greek aluminium industry should place great emphasis on 
promoting and supporting technology-driven innovations (product and process), while 
acknowledging that organizational and marketing innovation practices may play a 
mediating role between innovation and business performance. 
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According to the Resource-Based View (RBV) theory, innovation can be classified as 
an organizational capability of critical importance in order to achieve and maintain a 
sustainable competitive advantage (Gunday et al, 2011). Indeed, it has been suggested 
that firms that innovate systematically are able to enhance their profitability and 
chances of growth and long-term success (Iddris, 2016). According to the Oslo 
Manual, innovation can be categorized into four major types, i.e. organizational, 
product, process and market innovations (OECD, 2005), and based on this 
classification, several studies have empirically revealed a positive impact on 
innovation on several measures of firm performance (Artz et al, 2010; Gunday et al, 
2011; Wang & Wang, 2012; Tuan et al, 2016). Although the positive relationship 
between innovation and firm performance is well established, to the best of our 
knowledge, no study has examined it in the Greek aluminium industry, which is one 
of the most competitive leading industries of the national economy.  
The aim of this thesis is to examine the impact of innovation on firms’ performance of 
companies operating in the Greek aluminium industry, by taking into account four 
individual types of innovation (organizational, marketing, process, product) on 
different aspects of firms’ performance (production, market, innovative and financial 
performance). Fifty (N=50) companies of the Greek aluminium industry comprised 
the study sample and were asked to complete a close-ended questionnaire. Data 
collected by the survey where than analyzed with the use of the statistical package 
SPSS 20.0. In addition, a quantitative research was also performed in order to verify 
empirical findings, by conducting a case study analysis of a firm of the same industry 
(IDECO ABE). Overall, this thesis employed a mixed quantitative and qualitative 
methodological approach, in order to provide valuable empirical insight on the 
relationship between innovation and firm performance, focusing on a dynamic and 
fast-growing industry of the Greek economy.  
This thesis is organized as follows: Chapter 2 reviews theoretical and empirical 
literature concerning the relationship between innovation and firm performance. In 




respective main conceptual and theoretical approaches are presented, along with the 
importance of innovation in the contemporary business globalized environment. In 
addition, the four different types of innovation are discussed (product, process, 
organizational, market) in accordance to their impact on firm performance, while also 
presenting the profile of the Greek aluminium industry. Chapter 3 presents the 
research methodology, including aims and objectives, the research design, the 
research instrument, the data analysis methods, and the case study analysis approach. 
Chapter 4 presents the research results (survey and case study findings), while 
Chapter 5 discusses the research findings, while presenting the main managerial 
implications and overall conclusions of this thesis, provided respective research 
















2.1 RBV theory and innovation 
Innovation and innovativeness are placed in the core of contemporary business 
activity, having been acknowledged as crucial aspects of firm performance, 
profitability and long-term success. Among the various theoretical models that have 
been developed in order to explain business growth, the Resource-Based View (RBV) 
approach is an adequate conceptual paradigm that provides useful insight on that 
matter. The RBV model suggests that firms that have access to superior resources and 
display significant capabilities are able to achieve and maintain competitive 
advantages, while enhancing their position in the market (Barney, 1991). Thus, when 
a firm is able to acquire such resources and exploit them through their organizational 
capabilities, then it can achieve improved performance results in different business 
areas. According to Newbert (2007), such capabilities enable firms to outperform 
their rivals, with the presupposition of being valuable, rare, inimitable and non-
substitutable, so as to serve as sources of competitive advantage. Accordingly, it has 
been argued that organizational capabilities create added value, while stimulating the 
introduction and adoption of new technologies, ideas, knowledge and business 
processes (Helfat & Raubitschek, 2000). Therefore, such developments within firms 
enable them to innovate. 
Building upon the RBV theory, this study suggests that innovativeness, i.e. the ability 
of firms to innovate via the introduction of new products, processes, marketing 
strategies and organizational practices, is a core organizational capability, leading to 
superior performance. Indeed, it has been suggested that firms that innovate 
systematically achieve and maintain competitive advantages, and enhance their 
profitability and chances of growth and success (Gunday et al, 2011). Innovation 
capability has been described as a firm’s ability to innovate by generating and 
transforming knowledge, being creative, and taking advantage of internal and external 
resources (Iddris, 2016). Firms’ innovation capability is influenced by numerous 




operates. For example, such interfirm variables include vision, strategy, 
organizational knowledge, leadership, managerial effectiveness and organizational 
culture or climate, while environmental-related factors involve technology adoption, 
economic growth and institutional aspects concerning innovation promotion (Slater et 
al, 2014). Despite the factors that influence firms’ innovative capability, it is well 
assumed that the latter is directly linked to firms’ ability of generating innovations, 
which in turn results in better performance (Saunila et al, 2014). Consequently, it is 
suggested that innovation and firm performance are interrelated.  
2.2 Innovation: conceptual and theoretical framework 
Innovation is a concept that has gained great research and theoretical attention since 
the 1930s, when Schumpeter introduced the ideas of technical change and creative 
destruction (Christensen et al, 2004). Since then, numerous definitions, conceptual 
frameworks and theoretical models have been developed, reflecting the broad 
spectrum of features related with innovation, which broadly speaking, refers to 
“newness”, that is to say the development and application of new ideas, knowledge 
and behaviors in an organization (Hitt et al, 2001). Since today, the most popular 
definition and typology of innovation are provided by the Organization for Economic 
Cooperation and Development (OECD). In particular, the Oslo Manual defines 
innovation as “the implementation of a new or significantly improved product (good 
or service), or process, a new marketing method, or a new organizational method in 
business practices, workplace organization or external relations” (OECD, 2005, 
p.46).  
O’Sullivan & Dooley (2009) provided for another popular definition, arguing that 
innovation refers to changes on products, processes and services resulting in 
something new that adds value to customers, while contributing to the accumulation 
of organizational knowledge. This value driven approach is also adopted by Wang & 
Kafouros (2009), who stated that innovation involves the introduction of new 
products and services that act as value drivers for firms and economies. At the firm 
level, innovation is directly linked to the concept of innovativeness, referring to the 
ability of firms to adopt and apply new knowledge, processes and technology in order 
to offer new and unique products and services to the market, while being 




In line the conceptual developments, various theoretical models have also been 
developed regarding innovation, with the latter ones focusing mainly on its different 
types. For example, some managerial models propose that innovation can be 
classified according to its magnitude and scale (e.g. incremental or revolutionary) 
(Coccia, 2006), while others adopt a dual approach based on its orientation 
(technological or market-driven) (Habtay, 2012). In addition, Christensen et al (2004) 
identify two broader types of innovation, technology- and business-driven, each 
requiring different strategic approaches for their management. During the last decade, 
several other theoretical developments have been made, taking into account the 
contemporary dynamics of globalization. For example, the theory of disruptive 
innovation refers to firms’ innovativeness that introduce radical changes in terms of 
products, services or business models (Christensen et al, 2015), while the theory of 
open innovation calls for new business paradigms that promote collaboration and 
networking among different stakeholders in an open system inside and outside the 
firm (Bogers et al, 2018). 
2.3 The importance of innovation 
Innovation has been acknowledged as one of the most critical sources of achieving 
and maintaining a sustainable competitive advantage, as through new product 
development and improvements in processes, marketing strategies and organizational 
forms, a firm is able to grow more quickly and efficiently than its competitors (Klomp 
& Van Leeuwen, 2001). As competition intensifies worldwide due to the increasing 
dynamics of globalization, innovation is becoming more and more vital for firms’ 
profitability, growth and long-run survival. As such, it is no surprise that innovation 
has gained great research attention in the management and organizational literature, 
given its undeniable impact on different business measures. Indeed, it has been 
suggested that firms’ ability to innovate is a fundamental organizational capability 
leading to sustainable growth, increased market shares and profitability (Wang & 
Wang, 2012). A widely cited research by Gunday et al (2011) provided empirical 
evidence that firms operating in the manufacturing sector display enhanced 
performance when organizational, process, product and marketing innovations are 
followed. It has also been argued that innovativeness is of great importance for 




(Makkonen et al, 2014). This assumption is also supported by Ahn et al (2018), who 
documented that open innovation is one of the most important dynamic capabilities of 
firms’ during the recent 2008 financial crisis. 
As innovation is recognized as an important feature of every business, research 
attention has been drawn on the different types of innovation that are adopted by 
firms. According to the OECD Oslo Malual (2005), innovation can be categorized 
into four distinct types, i.e. product, process, marketing and organizational. This 
categorization is also followed in this research, although it should be mentioned that 
usually, innovation takes place simultaneously in different business areas, while all 
innovation types often are driven by each other. According to Azadegan & Wagner 
(2011), firms possess different innovative capabilities that apply to various business 
aspects, such as the development of new products, the introduction of new 
administrative systems and the adoption of new marketing strategies. Thus, 
implementing only one type of innovation is not always the case for contemporary 
businesses. At the academic level, there is still limited evidence on the particular 
impact of each type of innovation on different business measures. Overall, it has been 
suggested that innovations are interrelated and need to be adopted in conjunction, if a 
firm wishes to grow in a balanced way (Walker, 2008). Gunday et al (2011) indeed 
found that all four innovation types acknowledged by the Oslo Manual are 
significantly correlated with each other, leading to an overall increased firm 
performance. Recently, Lee et al (2019) reaffirmed this assumption and revealed that 
innovation has a synergy effect on firm performance, with its magnitude being 
influenced by the industrial category and the innovativeness level. 
2.4 Innovation types 
2.4.1 Product innovation  
As previously mentioned, the first type of innovation refers to product innovation. 
According to the Oslo Manual, this innovation type involves significant 
improvements in terms of products’ technical specifications, incorporated software, 
components, materials or other functional features (OECD, 2005). Bessant & Tidd 
(2007) offer a similar classification, suggesting that product innovation refers to the 




ones so as to add value in order to satisfy new market needs and introduce new 
intended uses. Accordingly, Gunday et al (2011) argue that this innovation type is 
based on the utilization of new knowledge and technology, taking into account 
changing customer needs as well as fierce competition leading to shortening product 
life cycles. As such, product innovation requires wide interaction between the firm 
and its stakeholders. 
Product innovation has been also described as a technological one, given the 
advancing technologies or the combination of existing or new knowledge required in 
order to be accomplished. Recently, Bstieler et al (2018) conceptualized product 
innovation with reference to open innovation, which in turn involves new product 
development with the use of cutting edge technologies, such as the Internet of Things 
(IoT) and big data analysis. In either case, product innovations require important 
changes in a firm’s inputs, processes, production techniques or infrastructure, with the 
aim of increasing products’ economic and customer value. Examples of this 
innovation type include the development of new products with totally different 
features and specifications, the modification of existing products in order to introduce 
new uses or improve ease of use, increasing components’ or materials’ quality, or 
even decreasing relevant costs. 
Product innovation is probably the most popular innovation type among businesses, 
given its tremendous impact on several business effectiveness and productivity 
measures. Indeed, it has been suggested that product innovation leads to increased 
firm performance in terms of different financial and competitiveness measures 
(Gunday et al, 2011). The positive relationship between product innovation and firm 
performance has been well supported in the academic scholarship. For example, Artz 
et al (2010) provided evidence that firms’ expenditures on R&D and patents required 
for the development of new products of added value is positively related with 
improved firm performance in the manufacturing sector, while Tung (2012) proved 
that product innovation has a positive impact on firm performance either as a new 




2.4.2 Process innovation 
The second innovation type is process innovation and is usually described as a 
technological one, closely related to product innovation. According to the Oslo 
Manual, process innovation refers to significant changes in technology, production, 
equipment or software, so as to implement new or improved methods of production or 
product development. Bassant & Tidd (2007) also describe process innovation as an 
innovation type that involves introducing new methods, tools or knowledge so as to 
produce new products or improve current ones. Accordingly, Reichstein & Salter 
(2006) stress out that this type of innovation aims to achieve higher product quality or 
lower costs by introducing new production elements in an organization, such as 
inputs, materials, tasks, equipment, infrastructure of work and information flows. This 
assumption is also supported by the Oslo Manual (OECD, 2005), according to which 
process innovation has a dual and often complementary purpose, i.e. to improve 
product quality or/and to decrease production or delivery costs. 
It can be, thus, suggested that process innovation differs from product innovation in 
terms of aims that need to be achieved. Fagerberg & Verspagen (2009) suggest the 
introduction of new products or the modification of existing ones via product 
innovations usually leads to an undeniable positive effect on firms’ growth. On the 
other hand, the impact of process innovation of firm performance is not always clear, 
while may be long-lasting or long-term viewed, due to the fact that it is often linked 
with cost cutting. In either case, it is common place among researchers that product 
and process innovation are highly interconnected and driven by each other, as the 
development of new products requires improvements in business processes, while the 
latter generated the need of introducing new products (Hullova et al, 2016). Examples 
of process innovation may include the introduction of lean production techniques, the 
elimination of non-value adding production activities, the acquisition of new 
machinery and incorporation of cutting edge production technology.  
The impact of process innovation on firm performance has been a controversial topic 
among researchers, although there is strong evidence suggesting its positive effect on 
different business measures. For example, Atalay et al (2013) found that technological 
innovation, including product and process innovation, has a positive effect on firm 
performance in the automotive supplier industry, and Ar & Baki (2011) indicated that 




and other R&D improvements, is positively related to firms’ performance. Recently, 
Lee et al (2019) suggested that the positive impact of process innovation on firm 
performance is mediated by its effect on product innovation, revealing thus an indirect 
effect. Researchers also proved that process innovation is more important for low-tech 
firms, for which improvements in processes may be more radical and influential in 
various business aspects. 
2.4.3 Marketing innovation 
The third type of innovation acknowledged by the Oslo Manual in marketing 
innovation, referring to the introduction of new marketing methods and strategies 
involving significant changes in its marketing mix features, such as product design, 
packaging, pricing and promotion (OECD, 2005). Such innovations aim at increasing 
customers’ satisfaction by meeting their needs, creating new market segments or/and 
improve products’ positioning as to as increase sales. Bessant & Tidd (2007) offer a 
similar innovation type, called position innovation, involving changes in the 
positioning of certain products in a well-defined industry or a market segment. 
Accordingly, Ungerman et al (2018) define marketing innovation as the search of 
creative solutions to business problems by introducing new market-based ideas, 
products, services or technologies while taking into account customer needs. It should 
be also noted that marketing innovation, in contrast to product and process innovation, 
is considered as a non-technological one. 
Marketing innovations may take various forms, such as personal, environmental, 
buzz, guerilla, viral, mobile and word-of-mouth marketing. In addition, it may serve 
different marketing functions, such as product design, packaging, placement, 
promotion, pricing, delivery and channel communication (Chen, 2006). In either case, 
this innovation type requires a close relationship between the firm and the markets it 
serves, particularly in terms of acquiring and analyzing customer information in order 
to understand relevant needs and desires. Nowadays, such marketing innovations may 
by driven and supported by big data analytics, Customer Relationship Management 
(CRM) systems and other customer-related software (Erevelles et al, 2016). Examples 
of marketing innovation include the introduction of new promotion techniques or 
distribution channels, logistics modifications, the adoption of innovative pricing 




The impact of marketing innovation on firm performance has been also a topic of 
contemporary research interest. For example, Gupta et al (2016) showed that 
innovations related to marketing, especially when customer information is taken into 
account in order to design them effectively, leads to increased firm competitiveness, 
an assumption also supported by Ungerman et al (2018), who indicated that marketing 
innovation has a positive effect on various business performance measures, including 
competitiveness, employee productivity and corporate culture. In addition, Shergill & 
Nargundkar (2005) provided evidence that firm performance increases when firms are 
more market-oriented and apply innovations related to marketing strategy, while 
Kamp & Parry (2017) suggested that innovative marketing techniques may improve 
firm performance in terms of competitiveness, increased sales and cost reduction.  
2.4.4 Organizational innovation 
Organizational innovation in the last type of innovation, involving the introduction of 
new forms of organization of firms, work and relations with external stakeholders. 
According to the Oslo Manual, this innovation type refers to the adoption of new 
business practices regarding the organization of the workplace or external 
relationships, thus, representing a new strategic direction (OECD, 2005). Bessant & 
Tidd (2007) offer an alternative definition of the fourth innovation type, i.e. paradigm 
innovation, which refers to the modification of previously long-held assumptions 
about the modus operandi of a firm or an industry. Organizational innovations mainly 
involve administrative initiatives aiming to renewing the well-established routines, 
procedures, technics, systems and processes of an organization. As such, their purpose 
is to improve organizational effectiveness via improved teamwork, collaboration with 
internal and external stakeholders, information flows, coordination among different 
departments and organizational learning (Sørensen & Stuart, 2000).  
Accordingly, implementing organizational innovations may lead to increased firm 
performance by improving work productivity, reducing administrative and transaction 
costs, increasing collaboration and coordination, as well as improving access to 
valuable organizational assets (OECD, 2005). Organizational innovation is a term 
used to describe a wide variety of initiatives regarding an organization’s innovative 
capability. For example, such innovations include the introduction of new 




knowledge sharing and information diffusion, the implementation of employee 
training and professional development programs, and the application of cutting edge 
software in order to manage more effectively relations with external parties, such as 
suppliers (Gunday, 2011). Other organizational innovations may involve quality 
management systems, supply chain and logistics management, as well as information 
systems. Recently, organizational innovation has been linked to another emerging 
type of innovation, i.e. Business Model innovation, referring to intended changes of 
existing business models in order to improve internal functions and meet changing 
customer needs (Chesbrough, 2010). 
The impact of organizational innovation on firm performance is currently under-
researched, although this innovation type has been included in relevant literature 
among other types of innovation, or has been linked to other business measures. For 
example, Hervas-Oliver et al (2014) indicated that process innovation is positively 
linked to firm performance and is only feasible when organizational innovations are 
implemented, especially in terms of adopting organizational systems of acquiring new 
knowledge. In addition, Ali et al (2016) found that firms’ capacity of absorbing 
technological knowledge is directly related to organizational innovation, which in 
conjunction have a positive impact on overall organizational performance. Lastly, 
Wang et al (2015) performed a meta-analysis and provided evidence on the positive 
relationship between organizational innovation and organizational performance, 
especially for firms displaying high levels of network centrality and for those 
operating in knowledge-intensive networks. 
2.5 Innovation and firm performance 
2.5.1 Firm performance  
Firm performance is an extensively researched topic in the contemporary academic 
literature, as it reflects companies’ outcomes and business results in different areas by 
adopting a wide variety of strategies and business practices. As such, it is frequently 
used as a dependent variable in order to examine the impact of various business 
elements, including innovation. In general terms, firm performance essentially reflects 
organizational efficiency and effectiveness. According to Taouab & Issor (2019), it 




achieve certain strategic objectives and results by taking into account customers’ 
needs and market dynamics. It should also be noted that firm performance is directly 
linked to similar business concepts, such as growth, productivity, efficiency and 
competitiveness, while being frequently categorized into distinctive dimensions in 
terms of business results. Given than firm performance is one of the most important 
business outcomes researched, numerous measurement strategies have been deployed 
for its assessment, both quantitatively and qualitatively, while taking into account its 
individual dimensions.  
This study adopts Gunday’s et al (2011) approach, according to which firm 
performance can be assessed through four distinct dimensions, i.e., innovative, 
production, market and financial performance. In particular, innovative performance 
reflects firms’ results as regards their overall knowledge processing capabilities and 
their general innovative orientation, which contribute to their growth and enhanced 
profitability (Hagedoorn & Cloodt, 2003). Production performance refers to firms’ 
effectiveness as regards different aspects of production, including delivery speed, 
production volume and flexibility, conformance quality, as well as cost efficiency 
(Quadros et al, 2001). In addition, market performance involves business measures 
that embrace firms’ competitive position in the market, conveying their competitive 
advantages, such as sales’ volume or growth, market share, exports’ volume, growth 
or share, customers’ satisfaction or ability to gain new customers in the existing or 
new markets (Wang & Wei, 2005). Lastly, financial performance is assessed mostly 
by respective financial measures, such as Return on Assets (ROA), Return on Sales 
(ROS), profitability and cash flows (Gunday et al, 2011).  
2.5.2 Impact of innovation on firm performance  
The impact of innovation and firms’ innovative capability on their performance has 
been widely studied in the relevant research literature, and a large number of studies 
have documented a positive relationship between these two variables. In general 
terms, it is well accepted that higher innovativeness leads to increased firm 
performance, providing firms the opportunity of improving their market position and 
gain significant competitive advantages (Calantone et al, 2002; Artz et al, 2010; 
Gunday et al, 2011; Wang & Wang, 2012; Tuan et al, 2016). What is more, the 




developed and developing countries, as well as in the vast majority of different 
industries and despite firms’ size, although innovations’ synergy effects are still 
understudied.  
As regards the effect of different types of innovation on firm performance, the vast 
majority of studies have focused on product and process innovation, i.e. technology-
driven ones. Indeed, as for product innovation, it has been widely documented that it 
significantly contributes to firms’ enhances financial and market performance, 
offering greater customer benefits, especially when the development of new products 
is considered (McNally et al, 2010; Slater et al, 2014). Additionally, process 
innovation has been proven to have a positive effect on various measures of firm 
performance, including productivity, product quality, cost savings, sales’ growth, 
profit margins and higher market shares (He & Wong, 2004; Un & Asakawa, 2015). 
Findings concerning marketing and organizational innovation are more diverse, while 
it has been suggested that these types of innovation usually moderate the positive 
relationship between technology-driven innovations (product and process) and firm 
performance (Lee et al, 2019). For example, it has been argued that marketing 
innovations reduce the uncertainties of product innovations (O’Connor & Rice, 2013), 
while organizational ones enable firms to deploy more efficiently process innovations 
(Camisón & Villar-López, 2014).  
Despite the fact that the impact of innovation on firm performance is well established, 
as well as that a significant number of studies have focused on different innovation 
types, there is only a limited number of studies that have investigated all innovation 
types in conjunction. Among them, the most influential one it that of Gunday et al 
(2011), who examined a sample of 184 manufacturing firms and revealed that 
innovation has a positive effect on firm performance, as well as that all four 
innovation types are positively correlated with each other, although not all types have 
the same impact on different dimensions of firm performance. In addition, 
Rajapathirana & Hui (2018) explored the views of 379 senior managers of insurance 
companies and indicated that product and process innovations have a positive and 
statistically significant effect on firm performance, although no significant impact was 
found for organizational innovations. Recently, Lee et al (2019) also examined all 




evidence that process and product innovation’s impact on firm performance is greater 
that marketing and organizational ones.  
2.6 Innovation in the Greek aluminium industry 
2.6.1 Industry information 
The Greek aluminium industry is considered as one of the most competitive leading 
industries of the national economy and international markets. Consisting of 
approximately 3,000 large, medium and small firms operating in all stages of 
processing, manufacturing and trade, it directly employs 30,000 individuals and its 
total sales exceeds €2.5 billion. Additionally, it has a commercial presence in more 
than 50 countries around the world, while it has the second place in exports among 
other industries, representing in 2019 the 5.7% of total Greek exports. Despite the 
ongoing economic crisis, the aluminium sector has been very resilient, mainly due to 
its dynamism, excessive export potential and innovativeness, making it very 
competitive in international markets during the last years. The positive course of the 
aluminium industry during the crisis is due to its strong extroversion, as over time, the 
share of sales in rolled products directed to foreign markets ranged between 82% and 
90%. Additionally, the industry is recording a significant trade surplus. Aluminium 
exports amount to €1.9 billion in 2018, marking an upward trend over time, i.e. 8.4% 
between 2009 and 2018 (IOBE, 2019).  
Particularly significant increase was recorded in the years 2010-2011, by 34% and 
22%, respectively, but also in 2017 (16%). An upward trend is also recorded in 2018, 
with the value of exports increased by 8% compared to 2017. The Industrial 
Production Index of the aluminium industry increased by 21% compared to 2010, 
recording the 6th strongest recovery among manufacturing industries in Greece. In 
terms of value added, the aluminium industry, with €367 million in 2015, ranks 5th 
among the domestic manufacturing sectors (3.4% share in the total manufacturing 
sector). As regards production of raw aluminium materials, Greece has a remarkable 
place on the world map. With 1.9 million tons of bauxite production in 2017, the 
country ranks first in Europe and 12th in the world. In alumina production, Greece 




The country is also high in primary aluminum production - fifth in the EU after 
Germany, France, Spain and Romania (IOBE, 2019). 
2.6.2 Industry innovativeness 
The Greek aluminium industry’ growth, especially in terms of exports performance, 
has been influenced by various factors, including its significant innovativeness. Many 
companies have managed to acquire international certifications for the innovative 
production systems, especially as regards the construction sector, helping them to 
develop international trade relations. In addition, the aluminium industry has over the 
years invested in the development of innovative products (e.g. aluminium batteries), 
as well as in cutting edge technologies used in their production processes. In the 
rolling production sector, many companies are considered as innovative. For example, 
ELVAL has one of the most technologically advanced units in the world (in Oinofyta, 
Boeotia), where aluminum products are produced for industrial applications, for the 
transport and automotive industries, construction, packaging, etc. A significant 
number of companies operating in the extrusion industry (such as Alumil, Aluminco, 
Cosmos, Elvial, Exalco, Etem, Europa, Sanlev) are also highly innovative, as they 
have an in-house Research & Development (R&D) department, which supports their 
export activity and new product development operations. All in all, it can be argued 
that the Greek aluminium industry growth and sustainability during the recent 
economic crisis can be attributed partly to its innovative capabilities, driving 
respective firms’ enhanced performance. As such, the investigation of innovation’s 
impact on aluminium firms’ performance is of great research interest, given also the 












3.1 Aim and objectives  
According to the RBV theory, innovation is a major organizational capability (Saunila 
et al, 2014), leading to sustainable growth and increased market shares (Wang & 
Wang, 2012). It has been found that firms following organizational, process, product 
and marketing innovations tend to display better business performance (Gunday et al, 
2011), as well as that being able to innovate is critical during economic downturns 
(Ahn et al, 2018). Given the dynamism and importance of the Greek aluminium 
industry for the national economy, the aim of this study is to investigate the impact of 
innovation on firms’ performance by employing a mixed quantitative (survey) and 
qualitative (case study) research approach. In particular, this research aims to examine 
the effect of different innovation practices employed by firms of the Greek aluminium 
industry (organizational, process, product, and marketing) both on their overall 
performance and on individual performance measures (financial, innovative, 
production, market). Accordingly, the research objectives of this study are formed as 
following:  
(1) Do organizational, marketing, process and product innovations have a positive 
impact on firm performance?, 
(2) Are individual innovation practices correlated with each other?, 
(3) Are different innovation practices correlated with individual measures of firm 
performance? 




3.2 Empirical research  
3.2.1 Research design 
As previously mentioned, this study employs a mixed methodological design 
comprising of a quantitative and qualitative research, the latter one referring to a case 
study of a company operating in the Greek aluminium industry (see section 3.3). The 
quantitative research was performed with the use of close-ended questionnaire, which 
was distributed to and completed by firms operating in the same industry. This 
approach was selected among other research methodologies so as to objectively assess 
firms’ innovative practices and their performance, in order to examine empirically the 
relationships among them, given that a survey research is the most fundamental tool 
for all quantitative outcome research methodologies and studies (Kothari, 2004). This 
study involved 50 firms operating in the Greek aluminium industry, and they were 
contacted by the researcher via an e-mail, informing them about the purpose of the 
survey and requesting them to complete the questionnaire by ‘clicking’ a respective 
link. Overall, 100 firms were reached by the researcher, with the responding rate 
equaling 50%. All respondents can be described as key informants (i.e. CEOs or other 
employees in higher managerial positions), as they were able to provide relevant 
information and objectively assess both their firms’ innovation practices and business 
performance. All data collected by the completed questionnaires were statistically 
analyzed with SPSS 20.0. 
3.2.2 Research instrument  
The research instrument was a questionnaire consisting of six parts. Part 1 included 
four questions referring to firms’ overall profile (years in business, number of 
employees, innovation [R&D] expenses, and overall business performance)/ Parts 2, 
3, 4, 5 and 6 included questions each corresponding to the research variables 
(organizational innovation, marketing innovation, process innovation, product 
innovation, and business performance). All four innovation practices were 
operationalized according to the theoretical framework of business innovations 
provided the Oslo Manual (OECD, 2005), and respective items were derived by 
Gunday’s et al (2011) research studying the effects of different innovation types on 




to the same research framework, assessing it through four distinct dimensions, i.e., 
innovative, production, market and financial performance (Gunday et al, 2011). All 
four innovation practices were measured according to respondents’ ratings to the 
question “To what extend does your firm apply the following?” referring to respective 
items (e.g. “Renewing the production and quality management systems”). The 
responsive scale was a 5-point Likert scale (1=Not at all, 2=Slightly, 3=Moderately, 
4=Very, 5=Extremely). Business performance was also assessed through a 5-point 
Likert scale assessing the extent of each firm being successful (1=Extremely 
unsuccessful, 2=Unsuccessful, 3=Moderately successful, 4=Successful, 5=Extremely 
successful) in four distinct performance areas (financial, innovative, production, 
market).  
3.2.3 Data analysis  
Data were analyzed with the use of the statistical package SPSS 20.0. Businesses’ 
profile, their innovation practices and performance are presented with descriptive 
measures, including frequencies and relative frequencies, as well as the mean (M) and 
standard deviation (SD) according to the numerical Likert scales. The Pearson 
correlation test was performed in order to examine relationships between innovation 
practices and business performance measures, while the One Way ANOVA test was 
employed in order to assess the relationship between R&D expenses and performance. 
Lastly, an Ordinary Least Squares (OLS) analysis was performed in order to examine 
the impact on organizational, process, product and marketing innovations on overall 
firm performance, employing a 5% (a=0.05) significance level.  
3.3 Case study analysis  
A case study is a research methodology commonly used in social sciences, concerning 
“how” and “why” things happen in a real-life context (Noor, 2008). According to Yin 
(2002), a case study involves a descriptive analysis of a phenomenon with the use of 
different methodologies (single or multiple holistic/embedded designs). This case 
study is analyzed with a single holistic design, as it involves a single firm (IDECO 
ABEE) operating in the Greek aluminium industry. Based on Yin’s (2002) 
framework, each case study should include at least five features, i.e. the main research 




propositions, and criteria used for interpreting the results. In this case, the main 
question refers to if innovation practices lead to better firm performance, the 
proposition is that different innovations have an impact on different measures of firm 
performance, the units of analysis include the respective variables (innovations and 
performance), while the logic and criteria linking results and data refer to the well-
established assumption regarding innovation being one of the most fundamental 
organizational capabilities based on the RBV theory. Sources of data used for this 
case study analysis included the firm’s related internal documents, as well as other 
secondary sources (e.g. Internet), noting that the researcher of the firm under 






















4.1 Survey findings  
Table 1 below presents firm’s operational profile. It is observed that 72.0% of the 
enterprises included in this survey operate for 3-5 years, 4.0% for 6-10 years, 4.0% 
for 11-15 years, 8.0% for 16-20 years and 12.0% for over 20 years. In addition, 28.0% 
of the companies have from 1 to 10 employees, 32.0% from 11 to 50 employees, 
32.0% from 50 to 250 and 8.0% over 250 employees. Moreover, 12.0% of the firms 
do not perform any R&D expenses, 32.0% perform limited R&D expenses, 36.0% 
moderate and 20.0% significant innovation expenses. Finally, the overall performance 
for the 4.0% of the sample is described as poor, for the 16.0% of them as moderate, 
for the 76.0% as good, and for the 4.0% as very good.  
Table 1: Business characteristics 
 N  % 
Years in business 
3-5 36 72.0% 
6-10 2 4.0% 
11-15 2 4.0% 
16-20 4 8.0% 
Over 20 6 12.0% 
Number of employees 
1-10 14 28.0% 
11-50 16 32.0% 
50-250 16 32.0% 
Over 250 4 8.0% 
How you would describe your firm’s innovation (R&D) expenses? 
Non-existent 6 12.0% 
Limited 16 32.0% 
Moderate 18 36.0% 
Significant 10 20.0% 
How you would describe your firm’s overall performance? 
Poor 2 4.0% 
Moderate 8 16.0% 
Good 38 76.0% 





As regards the level that organizational innovation practices performed by companies, 
this can be described as moderate, as the corresponding mean score is equal to 3.35 
(SD=0.95). In particular, the firms tend to renew their organizational structure to 
facilitate coordination between different functions such as marketing and 
manufacturing, as well as strategic partnerships and long-term business 
collaborations, while they also innovate highly in terms of production and quality and 
supply chain management systems. 
Table 2: Organizational innovation levels 
 Not at all Slightly Moderately Very Extremely   
N % N % N % N % N % M SD 
Renewing the organization structure to 
facilitate teamwork 
4 8.0% 4 8.0% 12 24.0% 28 56.0% 2 4.0% 3.40 0.99 
Renewing the production and quality 
management systems 
2 4.0% 8 16.0% 12 24.0% 22 44.0% 6 12.0% 3.44 1.03 
Renewing the organization structure to 
facilitate coordination between different 
functions such as marketing and manufacturing 
2 4.0% 8 16.0% 8 16.0% 16 32.0% 16 32.0% 3.72 1.20 
Renewing the routines, procedures and 
processes employed to execute firm activities in 
innovative manner 
4 8.0% 8 16.0% 10 20.0% 26 52.0% 2 4.0% 3.28 1.05 
Renewing the human resources management 
system 
12 24.0% 2 4.0% 16 32.0% 16 32.0% 4 8.0% 2.96 1.29 
Renewing the supply chain management system 4 8.0% 10 20.0% 8 16.0% 16 32.0% 12 24.0% 3.44 1.28 
Renewing the organization structure to 
facilitate project type organization 
4 8.0% 8 16.0% 14 28.0% 24 48.0% 0 0.0% 3.16 0.98 
Renewing the in-firm management information 
system and information sharing practice 
2 4.0% 10 20.0% 18 36.0% 16 32.0% 4 8.0% 3.20 0.99 
Renewing the organizational structure to 
facilitate strategic partnerships and long-term 
business collaborations 
2 4.0% 10 20.0% 10 20.0% 16 32.0% 12 24.0% 3.52 1.18 
Organizational innovation           3.35 0.95 
As shown in Table 3 below, the degree of marketing innovation practices applied by 
companies is also moderate (M=3.38, SD=0.81). More specifically, the firms are 
more interested in renewing their general marketing management and their product 
promotion techniques employed for the promotion of the current and/or new products, 
while are less interested in renewing their product pricing techniques employed for 




Table 3: Marketing innovation levels 
 
Not at all Slightly Moderately Very Extremely   
N % N % N % N % N % M SD 
Renewing the product promotion techniques 
employed for the promotion of the current 
and/or new products 
2 4.0% 2 4.0% 22 44.0% 16 32.0% 8 16.0% 3.52 0.95 
Renewing the distribution channels without 
changing the logistics processes related to the 
delivery of the product 
4 8.0% 6 12.0% 12 24.0% 24 48.0% 4 8.0% 3.36 1.06 
Renewing the product pricing techniques 
employed for the pricing of the current and/or 
new products 
4 8.0% 4 8.0% 22 44.0% 16 32.0% 4 8.0% 3.24 1.00 
Renewing the design of the current and/or new 
products through changes such as in appearance. 
packaging. shape and volume without changing 
their basic technical and functional features 
4 8.0% 10 20.0% 14 28.0% 12 24.0% 10 20.0% 3.28 1.23 
Renewing general marketing management 
activities 
2 4.0% 2 4.0% 16 32.0% 28 56.0% 2 4.0% 3.52 0.81 
Marketing innovation           3.38 0.81 
Moreover, the degree that the firms apply process innovation practices is relatively 
low (M=2.91, SD=0.82). In particular, for all the corresponding statements the mean 
score on the 5 point Likert scale is lower than 3.  
Table 4: Process innovation levels 
 
Not at all Slightly Moderately Very Extremely   
N % N % N % N % N % M SD 
Determining and eliminating non-value adding 
activities in delivery related processes 
0 0.0% 18 36.0% 22 44.0% 8 16.0% 2 4.0% 2.88 0.82 
Decreasing variable cost and/or increasing 
delivery speed in delivery related logistics 
processes 
4 8.0% 12 24.0% 22 44.0% 6 12.0% 6 12.0% 2.96 1.09 
Increasing output quality in manufacturing 
processes, techniques. machinery and software 
6 12.0% 8 16.0% 22 44.0% 14 28.0% 0 0.0% 2.88 0.96 
Decreasing variable cost components in 
manufacturing processes, techniques. machinery 
and software 
8 16.0% 4 8.0% 24 48.0% 10 20.0% 4 8.0% 2.96 1.12 
Determining and eliminating non-value adding 
activities in production processes 




Process innovation           2.91 0.82 
Furthermore, the study sample businesses apply a moderate degree of product 
innovation practices (M=3.05, SD=0.84). Slightly higher is the degree of developing 
newness for current products leading to improved ease of use for customers and to 
improved customer satisfaction, while low is the level that the firms are decreasing 
manufacturing cost in components and materials of current products. 
Table 5: Product innovation levels 
 
Not at all Slightly Moderately Very Extremely   
N % N % N % N % N % M SD 
Developing new products with technical 
specifications and functionalities totally 
differing from the current ones 
6 12,0% 4 8,0% 20 40,0% 18 36,0% 2 4,0% 3,12 1,04 
Developing newness for current products 
leading to improved ease of use for customers 
and to improved customer satisfaction 
6 12,0% 6 12,0% 12 24,0% 22 44,0% 4 8,0% 3,24 1,15 
Developing new products with components and 
materials totally differing from the current ones. 
4 8,0% 6 12,0% 28 56,0% 8 16,0% 4 8,0% 3,04 0,97 
Decreasing manufacturing cost in components 
and materials of current products 
4 8,0% 10 20,0% 26 52,0% 8 16,0% 2 4,0% 2,88 0,92 
Increasing manufacturing quality in components 
and materials of current products 
4 8,0% 6 12,0% 28 56,0% 12 24,0% 0 0,0% 2,96 0,83 
Product innovation           3,05 0,84 
As it can be observed in Table 6, the success level of the organizations in terms of 
financial performance (M=3.39, SD=0.69), innovative performance (M=3.35, 
SD=0.89) and production performance (M=3.37, SD=0.90) is relatively high, while 
higher is the degree of the enterprises’ market performance (M=3.57, SD=0.94). In 



















N % N % N % N % N % M SD 
Return on assets (profit/total assets 0 0.0% 6 12.0% 24 48.0% 20 40.0% 0 0.0% 3.28 0.67 
General profitability of the firm 0 0.0% 8 16.0% 20 40.0% 20 40.0% 2 4.0% 3.32 0.79 
Return on sales (profit/total sales) 2 4.0% 2 4.0% 24 48.0% 16 32.0% 6 12.0% 3.44 0.91 
Cash flow excluding investments 0 0.0% 4 8.0% 28 56.0% 6 12.0% 12 24.0% 3.52 0.95 
Financial performance           3.39 0.69 
Renewing the administrative system and the 
mind set in line with firm's enviroment 
2 4.0% 6 12.0% 22 44.0% 16 32.0% 4 8.0% 3.28 0.93 
Innovations introduced for work processes and 
methods 
4 8.0% 8 16.0% 22 44.0% 14 28.0% 2 4.0% 3.04 0.97 
Quality of new products and services introduced 4 8.0% 2 4.0% 12 24.0% 24 48.0% 8 16.0% 3.60 1.07 
Number of new product and service projects 2 4.0% 4 8.0% 20 40.0% 16 32.0% 8 16.0% 3.48 0.99 
Percentage of new products in the existing 
product portfolio 
2 4.0% 4 8.0% 20 40.0% 14 28.0% 10 20.0% 3.52 1.03 
Number of innovations under intellectual 
property protection 
4 8.0% 14 28.0% 10 20.0% 14 28.0% 8 16.0% 3.16 1.23 
Innovative performance           3.35 0.89 
Production (volume) flexibility 6 12.0% 8 16.0% 10 20.0% 20 40.0% 6 12.0% 3.24 1.22 
Production and delivery speed 4 8.0% 8 16.0% 12 24.0% 16 32.0% 10 20.0% 3.40 1.21 
Production cost 4 8.0% 2 4.0% 26 52.0% 12 24.0% 6 12.0% 3.28 1.01 
Conformance quality 2 4.0% 4 8.0% 12 24.0% 28 56.0% 4 8.0% 3.56 0.91 
Production performance           3.37 0.90 
Total sales 2 4.0% 4 8.0% 6 12.0% 30 60.0% 8 16.0% 3.76 0.96 
Market share 2 4.0% 12 24.0% 16 32.0% 12 24.0% 8 16.0% 3.24 1.12 
Customer satisfaction 2 4.0% 2 4.0% 12 24.0% 18 36.0% 16 32.0% 3.88 1.04 
Exports performance 6 12.0% 4 8.0% 14 28.0% 16 32.0% 10 20.0% 3.40 1.25 
Market performance           3.57 0.94 
Business performance           3.42 0.78 
By correlating the innovation practices factors applied by the business of the study 
sample, it is observed that all the corresponding Pearson correlation coefficients are 
positive and statistically significant (p<0.001). Hence, the innovation process applied 
by the firms can be described as an integrating business strategy, permeating all 
business operations. In other words, it can be assumed that firms tend to innovate in 















r 1    
p     
Marketing innovation 
r 0.537 1   
p 0.000    
Process innovation 
r 0.576 0.730 1  
p 0.000 0.000   
Product innovation 
r 0.651 0.604 0.847 1 
p 0.000 0.000 0.000  
Moreover, similar are the results obtained through the correlation tests of the business 
performance factors (p<0.001). Thus, firms that perform better in financial, 
innovative, production and market terms, they also display high overall business 
performance and vice versa. 













r 1     
p      
Innovative performance 
r 0.696 1    
p 0.000     
Production performance 
r 0.672 0.781 1   
p 0.000 0.000    
Market performance 
r 0.730 0.909 0.756 1  
p 0.000 0.000 0.000   
Business performance 
r 0.837 0.942 0.892 0.944 1 
p 0.000 0.000 0.000 0.000  
Subsequently, as shown in Table 9 below, the firms that apply high levels of 
innovation practices are also characterized by high performance levels both in general 
and specific terms, as the corresponding r coefficients of the individual innovation 
















r 0.568 0.537 0.646 0.525 
p 0.000 0.000 0.000 0.000 
Innovative performance 
r 0.749 0.549 0.678 0.695 
p 0.000 0.000 0.000 0.000 
Production performance 
r 0.582 0.510 0.573 0.633 
p 0.000 0.000 0.000 0.000 
Market performance 
r 0.719 0.451 0.647 0.689 
p 0.000 0.001 0.000 0.000 
Business performance 
r 0.727 0.516 0.699 0.708 
p 0.000 0.000 0.000 0.000 
Also, based on One Way ANOVA tests, it is found that as the level of the innovation 
(R&D) expenses of the companies increases, their general business performance also 
increases (p=0.012). This is also evident in individual performance aspects, as 
companies with moderate and significant innovation expenses show higher levels of 
financial (p=0.005), innovative (p=0.006), production (p=0.041) and market 
(p=0.039) performance. 
Table 10: One Way ANOVA tests of firm performance based on R&D expenses level 
 
How you would describe your firm’s innovation 
(R&D) expenses? 
 
Non-existent Limited Moderate Significant  
M SD M SD M SD M SD p 
Financial performance 2.75 0.67 3.28 0.33 3.78 0.48 3.25 1.04 0.005 
Innovative performance 2.44 1.59 3.10 0.43 3.65 0.48 3.73 1.06 0.006 
Production performance 2.42 1.44 3.44 0.50 3.47 0.73 3.65 1.07 0.041 
Market performance 2.67 1.65 3.44 0.56 3.83 0.40 3.85 1.31 0.039 
Business performance 2.57 1.32 3.32 0.35 3.68 0.41 3.62 1.05 0.012 
Finally, the relationship between business performance and innovation practices was 
examined at a multivariate level. In order to determine the joint effect of 
organizational, marketing, process and product innovation practices applied by firms 
on their overall business performance, an OLS regression was performed. The applied 
regression is considered statistically significant with the corresponding coefficient of 




significant impact of product innovation (b=0.383, p<0.001) and process innovation 
(b=0.371, p=0.048). Thus, higher levels of product and process innovation practices 
imply higher business performance. On the other hand, marketing and organizational 
innovations do not pose a statistically significant effect on business performance 
(p>0.001).  
Table 11: OLS regression of innovation factors application on business performance 
Dependents variable:  
Business performance 
B t Sig. 
 
(Constant) 1.010 3.230 0.002 
Organizational innovation .121 .736 .465 
Marketing innovation -0.096 -0.763 0.449 
Process innovation .371 2.029 0.048 
Product innovation 0.383 3.957 0.0000 
 R2  0.656  





4.2 Case study analysis 
4.2.1 Firm’s profile  
This case study involves a firm operating in the Greek aluminium industry, i.e. 
IDECO ABE. The firm produces and sells anti-mosquito net systems (plisse insect 
screens) and has been on the market for almost 30 years, while since 2008, it has 
moved to its own production establishments of 4,000m2 in Veroia, Greece. It currently 
employs 60 employees and has four branches in Athens, Spain, Belgrade and Zagreb, 
and having created a modern infrastructure, the company has managed to display 
significant growth during the last decade, increasing its shares in the Greek and 
European market. IDECO produces two major product categories (insect screens with 
pleated and flat net) and, currently, serves both retail and industry clients, focusing on 
the continuous improvement of its products’ functionality and its sheltered facilities. 
Its philosophy is developed upon three major axes: (1) research in order to develop 
new innovative products, (2) design in order to turn its experience into new ideas, and 




mechanical equipment. It should, lastly, be mentioned that IDECO ABE is a family-
owned company, although operating with the highest managerial standards.  
4.2.2 Innovation practices 
IDECO is one of the most innovative firms of the Greek aluminium sector, mainly 
focusing on product and process innovative practices. In particular, the firm has its 
own R&D department, aiming to the development of innovative products and the 
enforcement of new patents for anti-mosquito nets, while using the most advanced 
production equipment in its facilities. The research, design and development of new 
pioneering products are performed exclusively by its employees, and the plastic 
components of the insect screens are also produced by its own injection and extruder 
machinery, using primary materials of polyamide of high standards. Given that its 
goal is to produce the aluminium products of the highest quality, the firm is very 
innovative as regards is production processes, as also verified by its certifications (e.g. 
by Instituto Giordano). The materials used for its products is scientifically proven and 
certified, having the maximum UV and high temperature resistance in comparison 
with other materials used for anti-mosquito nets, guaranteeing a long-term operation, 
while the firm has also been certified to adhere to the REACH hygiene EU Regulation 
(No. 1907/2006).  
As such, it can be concluded that IDECO develops several product and process 
innovation practices, offering technologically advanced products of improved 
technical specifications, components and materials, by utilizing new and existing 
knowledge. Besides that, the firm has developed several marketing innovations in 
order to target new markets and address customer needs better, as reflected in various 
marketing practices, including the establishment of new branches in foreign countries 
(e.g. Spain, Servia), the participation in the international aluminium fairs (e.g. 
International SEEBBE 2018, International expo R + T Stuttgart 2018), and the design 
and development of new packaging. Lastly, organizational innovations are also 
pursued, especially as regards the application of modern and advanced Human 
Resources Management (HRM) practices. In particular, IDECO’s management has 
introduced during the last five years an in-house training program for employee 
development and retention, while it has also established a knowledge software-based 




capabilities. Lastly, teamwork, information sharing and employees’ collaboration are 
also constantly pursued by top management. 
4.2.3 Innovations’ impact on firm performance 
IDECO’s innovations practices have had a significant impact on its performance 
during the last years, as the company has managed to display important growth rates 
in financial and market terms. The firm has expanded into three more geographical 
regions in Europe, increasing its sales’ volume and market shares in the Greek and 
European market, while achieving increased customer satisfaction. It has also 
achieved greater production performance as regards decreasing production costs, 
advanced production and delivery speed, and production flexibility. In addition, its 
innovative performance has been rising due to the introduction of new patents, work 
processes, advanced materials and high-ended technologies, while performance has 
also been improved in financial terms, as reflected in various measures. In particular, 
the fiscal year ended on 31/12/2019 was profitable and the course of the company was 
satisfactory despite the unfavorable business climate. The turnover of the company 
amounted to €6,086,105, displaying an increase of 9.58% compared to the previous 
year. The gross results also increased by 11.10%, reaching €1,739,128, and net profit 
before taxes amounted to €498,935 in the same year. Overall, financial and market 
performance of the company under investigation has significantly improved during 
the last years due to several innovative practices pursued, verifying the positive 
relationship between innovation and business performance revealed by the empirical 












5.1 Discussion  
This study examined the impact of innovation practices on firm performance, drawing 
on a sample of 50 companies operating in the Greek aluminium industry, as well on 
individual case study. According to the survey’s findings, first, it was found that firms 
adopt all four types of innovation at a relatively moderate to satisfactory level in order 
to enhance their performance, verifying the significance of innovation in the 
contemporary globalized markets (Wang & Wang, 2012; Makkonen et al, 2014; Ahn 
et al, 2018). Second, it was demonstrated that all four types of innovations, i.e. 
organizational, product, process and market, are interrelated, thus, it can be assumed 
that firms tend to be innovative in different strategic levels and business activities. 
Indeed, it has been documented that firms possess different innovative capabilities 
that apply to various business aspects (Azadegan & Wagner, 2011), and thus, 
implementing only one type of innovation is not always the case for contemporary 
businesses (Walker, 2008). Present findings are consistent with the ones provided by 
Gunday et al (2011), who found that all four innovation types are significantly 
correlated with each other, as well as with Lee’s at al (2019) assumption regarding the 
synergy effect of different innovation practices on firm performance.  
In addition, this study revealed that all four innovation practices are positively and 
significantly correlated both with different aspects of firm performance (market, 
innovative, financial, production) and overall performance, as other studies have also 
indicated (Artz et al, 2010; Wang & Wang, 2012; Tuan et al, 2016). Thus, it is safe to 
assume that innovation has a positive impact on performance, leading to increased 
market shares, profitability and competitive advantages. As for differentiations among 
the different types of innovation, as regards their effect on firm performance, present 
OLS findings support that product and process innovation practices have a more 
influential impact on performance than organizational and market ones, as also 
revealed by Gunday et al (2011). The relative higher importance of product and 




Rajapathirana & Hui (2018), who indicated that these innovation types have a positive 
effect on performance, although no significant impact was found for organizational 
innovations. Recently, Lee et al (2019) also provided evidence that process and 
product innovation’s impact on firm performance is greater that marketing and 
organizational ones. Others have suggested that marketing and organizational 
innovations play a mediating role between product/process innovations and firm 
performance (O’Connor & Rice, 2013; Camisón & Villar-López, 2014). 
The aferomentioned assumption was also highlighted by the case study analysis 
conducted in this thesis, as it was found that the firm’s under examination growth has 
been mainly achieved through product and process innovations (e.g. R&D activities, 
development of innovative products, use of advanced materials, establishment of 
plants with pioneer machinery). Indeed, technology-driven innovations (product and 
process) have been the focus of other studies examining the positive impact of 
innovation on various aspects of firm performance (McNally et al, 2010; Slater et al, 
2014), including productivity, product quality, cost savings, sales’ growth, profit 
margins and higher market shares (He & Wong, 2004; Un & Asakawa, 2015), while 
findings concerning marketing and organizational innovation are more diverse (Lee et 
al, 2019). Overall, this study supports that innovation has a positive effect on firm 
performance, although product and process innovation practices may be more 
influential for driving business growth and success.  
5.2 Research and managerial implications 
This thesis reports on the positive relationship between innovation and business 
performance in the Greek aluminium industry, drawing on a sample of 50 firms. 
Research findings provided useful empirical information regarding the role of firms’ 
innovativeness in their performance, taking into consideration possible 
differentiations in terms of different innovation types. Its main contribution lies in the 
fact that no study concerning the relationship between innovation and firm 
performance has been conducted in the Greek aluminium industry, especially during 
the ongoing financial crisis. Alongside, this research provided further insight in the 
theory of dynamic organizational capabilities with reference to innovation, suggesting 
that contemporary RBV theoretical frameworks should address the issue of 




discloses how the four major innovation practices affect different firm performance 
aspects, but it also reveals that innovation is an integrated and holistic process shared 
among various firms’ operations, hierarchical levels and activities.  
As for managerial implications concerned, this thesis’ findings support the idea that 
managers of firms operating in the Greek aluminium industry should put great 
emphasis on their innovation capacity, as an important vehicle for achieving and 
maintaining a sustainable competitive advantage. Business owners, CEOs and other 
employees in managerial positions should acknowledge that superior business 
performance, especially in times of economic downturns, significantly depends on 
their innovativeness and their capability of pursuing different innovative practices 
concerning organizational, market, product and processes aspects. In addition, firms 
should not address additional expenses on innovations and R&D activities as purely 
costs but rather as valuable resources for improving innovative capabilities, which in 
turn lead to increased profitability and long-term success. Thus, encouraging 
innovation practices across different business activities is of paramount importance 
for all sectors, including the Greek aluminium industry, which success has indeed 
been based on various innovations during the last years.  
Besides the findings that all individual innovation types are positively and 
significantly correlated with all aspects of firm performance, present OLS findings 
support that product and process innovations are of relatively greater importance for 
achieving superior performance for firms of the examined sector. Therefore, it is safe 
to suggest that managers need to pay more attention to these types of innovation, 
which seem to be the most critical driver of positive business results. Given that the 
Greek aluminium industry is production and manufacturing-based, process 
innovations, such as R&D activities and establishment of advanced production plants, 
are of major importance for developing new products that serve diversified customer 
needs and drive performance and increased market shares. Consequently, innovative 
performance of these categories could play the most important role for achieving 
positive performance results. On the other hand, organizational and market 
innovations should not be ignored, given that they play a mediating role between 




5.3 Limitations and future research 
The findings of this thesis should be examined and interpreted with caution, given its 
limitations. Among them, the most important one is its rather limited sample of 
companies operating in the Greek aluminium sector (N=50) participated in the survey. 
In addition, this research examined the relationship between innovation and firm 
performance focusing only in one industry, thus, empirical results are not 
generalizable to all sectors and may significantly differ when taking into account 
different market conditions or industries. Lastly, another limitation that should be 
mentioned involves the single unit methodological approach followed for the case 
study analysis, the latter involving only one firm of the Greek aluminium industry 
with a particular business profile (e.g. family-owned). Accordingly, future research 
should further investigate the impact of innovation and different innovation practices 
on superior business performance, while taking into account other measures of 
organizational performance (e.g. talent retention). In addition, future studies should 
consider using larger samples of companies operating in different business sectors, so 
as to provide further insight on the examined relationship across industries. Lastly, the 
effect of particular innovation indexes (e.g. R&D expenses in monetary terms) on 
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 Over 20 
Number of employees  1-10 
 11-50 
 50-250 
 Over 250  
How you would describe your firm’s 
innovation (R&D) expenses? 
 Non-existent  
 Limited  
 Moderate  
 Significant  
How you would describe your firm’s overall 
performance? 
 Poor 
 Moderate   
 Good  
 Very good   
Questions 
Organizational innovation 





























1. Renewing the organization structure to facilitate 
teamwork  
2. Renewing the production and quality management 
systems  
3. Renewing the organization structure to facilitate 
coordination between different functions such as 





4. Renewing the routines, procedures and processes 
employed to execute firm activities in innovative 
manner  
5. Renewing the human resources management 
system  
6. Renewing the supply chain management system  
7. Renewing the organization structure to facilitate 
project type organization  
8. Renewing the in-firm management information 
system and information sharing practice  
9. Renewing the organizational structure to facilitate 
strategic partnerships and long-term business 
collaborations 
Marketing innovation  





























1. Renewing the product promotion techniques 
employed for the promotion of the current and/or 
new products 
2. Renewing the distribution channels without 
changing the logistics processes related to the 
delivery of the product 
3. Renewing the product pricing techniques employed 
for the pricing of the current and/or new products  
4. Renewing the design of the current and/or new 
products through changes such as in appearance, 
packaging, shape and volume without changing 
their basic technical and functional features 
5. Renewing general marketing management activities  
Process innovation 































1. Determining and eliminating non-value adding 
activities in delivery related processes  
2. Decreasing variable cost and/or increasing delivery 
speed in delivery related logistics processes  
3. Increasing output quality in manufacturing 
processes, techniques, machinery and software  
4. Decreasing variable cost components in 
manufacturing processes, techniques, machinery 
and software  
5. Determining and eliminating non-value adding 
activities in production processes  
Product innovation 





























1. Developing new products with technical 
specifications and functionalities totally differing 
from the current ones 
2. Developing newness for current products leading to 
improved ease of use for customers and to 
improved customer satisfaction 
3. Developing new products with components and 
materials totally differing from the current ones.  
4. Decreasing manufacturing cost in components and 
materials of current products  
5. Increasing manufacturing quality in components 
and materials of current products  
Business performance 
Please, indicate to what extent is your firm 





















































Financial performance  
1. Return on assets (profit/total assets)  
2. General profitability of the firm  
3. Return on sales (profit/total sales)  
4. Cash flow excluding investments  
Innovative performance  
5. Renewing the administrative system and the mind 
set in line with firm’s environment  
6. Innovations introduced for work processes and 
methods  
7. Quality of new products and services introduced  
8. Number of new product and service projects  
9. Percentage of new products in the existing product 
portfolio  
10. Number of innovations under intellectual property 
protection  
Production performance  
11. Production (volume) flexibility  
12. Production and delivery speed  
13. Production cost  
14. Conformance quality  
Market performance  
15. Total sales  
16. Market share 
17. Customer satisfaction  
18. Exports performance   
 
 
 
 
 
